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1020010015161 #^ ^^1-: 2001/8/22 

ol7H] 7flAl^ ^^^^ N ^3}-^ ^^^7l-§- JL^ ^S. ^S.^, 

-§-^«fl>H ^s.^ 4 (phase accumulation)*}^ 

wJ-A^^ o]-g-^>o^ F/32(F = 0. 1. 2, 31)^ ±^ ^^7} 7}^tU] ^cf. o]s>\- 

71 ^«fl ^>a- S\S.7} A^£)Si-^M-. ^ ^^<>f|^i^ 4 ^7l^<?V ^ 

7} Ir^^^l-cf. 
S. 2 
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1020010015161 ^^ 'U^}: 2001/8/22 

^s)-^ ^^^7]-%- Jl^ ^^.{PHASE LOCKED LOOP 

CIRCUIT FOR FRACTIONAL-N FREQUENCY SYNTHESIZER} 

£ 1^ ^^711- ^^^^ ^^1- JL^ ^S* 

£ 2^ ^ ^^<^1 JL^ «>^^t!: ^>«>H1* 

£ 5^ £. 2«^1 £.^1^ 2|S.5^ >a->Hlt!- T^^^^ -e-o^^^ 

£. 6a ^ H7^, ^<H^ 2::?io1lA-l £ 2^ ^^g" ^H-^ ^S7l- -^3)-^ i4) 

. Jl^^ Sl^S^ 2^ E^-Olnj£; 

£ 8^ o]^ ejloiE^oii tr|.^ ^^^^ :e.<^^^ s.; 

100 : -^^^ Jl^ s^S. 110 : ^#7] 

120 : ^V^l ^S. 130 : 

140 : ^-a- ^^7l 141 : ^ -2.^ efl <:>1 
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^1020010015161 %^ 'U^}: 2001/8/22 

142, 143, 145 : 144 : ^^^1 

150 : s\S. 152 : ^]o] S.^ 

154 ; S.^ 210 : ai-elii; =Eli?11^5l 

220 : ^^7l 230, 310, 320 : 9}^B\ 

330 : 340 : sfl^l 

<18> ^ ^i^^ ^^(phase locked loop; PLL) s\S.<^] ^tt ^-^S, 

# ^^l^^S^ ^^>H^-N ^2}-^ ^^^7l(fractional-N frequency 
synthesizer) ^^fl^i a>^^].7H1 ^^t!r Jl^ 5lS.<H1 ^tb ^^li^. 

<19> £ 1^ €-^7l# ^^^^ JL^ ^S.^ ^^^^ ^'^°]^. 

S. 1^ ^S^ffi^. wl 12.71 (phase-frequency comparator) (10)^ 7]^ 

<0^)(Fin)sq- 5£l = tifl ^:£(Ffeed)l- ^<i]-i-^cl-. ^S. 
(Ffeed)^ ^^7] (voltage controlled oscillator; VC0)(40)^ #^ 

^^(Fout)7l- ^^7l( frequency divider)(50)<^l s]^ ^:^ol4. 
35171(10)^ 7l§ ^^(Fref)sl- ^s(Ffeed)^ ^#*>:ii 

i^^*>^ -a^l-dJP, DN)# ^^(20)o11>H^ 
(UP, DN)ofl ^s}/<] ^>xl ^^(Icp)7l- ^>^1 #^ ^ 

^(Icp)^ ^Bl(30)S ^El(30)^ €^(Icp)Sl ji^oi)- A^^l- 
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1020010015161 %^ "a^>: 2001/8/22 

;Hl7ls:>ji ^^(Icp)<Hl w1^1b:>^ ^'a-(Vctrl)* 
7] (40)^ ^S. ^El(30)2l ^^ ^<a-(Vctrl)<^l tilsfl*}^ ^4^^ ^^(Fout)l- 

^^71(40)51 #^(Fout)^ ^^7l(50)«^ ^Sfl N ^ 

^5)JL. o]%7\] ^:£(Ffeed)^ ^^-^2}-^ ^#7l(l0)S 5i] = a^^i:f. n 

elP-S., ^^a- ^^7l(40)sl ^^ ^^(Fout)^ i:^- ^o] 

<2o> [^^^ 1] Fout=NxF£n 

<2i> <^7lAl, ^^7](50)o^ ^^-i:(di vision ratio) <a=^ ^^<^m-. 

<22> ZL^B-S., Jl^ ^S. ^S.^ ^^(Fin)^^- ^^^7^7} N wfl 

#^ ^:^(Fout)» ^ ^1^. oie^tb '^l^S, #^ -^1:^51 ^s^^^ n 

<23> ^<4 Jl^ ^^<^]^^, JL^ «J=^^l7l7l ^t!" 

Sfe 7]^ ^^(Fin)^ ^Bj.^* ^'^l^ ^4 #7>Al7l^ ^ ^i-o] ox 

i^. ^"^^ ^^1- *J=^M7l7l ^^1] ^^(Fin)^ ^^^^r ^7>a] 

#^ ^^(Fout)^ ^4-^ #7>^ %^ 

^^(Fout)^ ^5^^ ^>^^ ^7}^ 7}^^ 7|)^S1 ^. Af^ 

7]-¥t!- ^51}-^ (usable frequency bands)^ 7]]^ ^^1- ^eflfVcf. 

<24> 71^ A]:^ol ^5^^!- ^^^Ai AlJio^ -fi-^1^1-71 
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^1020010015161 ^^ 'U^}- 2001/8/22 

^ S.:i 201ogN)S- ^7>t!:cf. 

<25> ^>S- «fl^*>7] ^Sfl =^ 

N 31^ ^S. s\S.7} 5.^>H^ N ^S. S]^^ 

#^ ^^(Fout)^ ^2]-==^ ^^o] oj^ Ai:£(Fin)S] ^s^^^x:} §4. 
<26> <:^1* ^o]^ o^^V ji^^ ^S. £E^ 7l$ ^S7]- # K ^ 

^ ^<^1^^ F N+IS ^^3£lJi q-t^;^! K-F ^ 

^ 25+ 

<27> (Fx(jV+l)) + ((j(:-iOxA/) _ XT . F 

[^t]-^ 2] K ~^^K 

<28> ^, N o>qe}. F/K '^^^ ^^7> o] s.o:|^cf. #^ a]:^ 

(Fout)^ ^i^J-CSl)^ 7^ 211^1 (32 )S T^^^^ ^Bl(30)l- ^Sl] ^o.^ 

<29> ojS!^ N Jl^ ^^*>^ 

^^1- ^l:n.n> 'iEl- ^^7l(sigma delta modulator)* 

-§-*l-^ <aB^#3flol^ (phase interpolation)^ <>1-§-*>^ «o><^ f-^l %l 

<30> tiJ-A^o^ N JL^ 

o] ^'^^^ >i^e]<H-h ^^(spurious noise) 
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^(band width)^ ^A] ^V^-^M". ^1 S^^'H^ N ^^^711- xf-g- 

^°17> ^^^cf. HEfl^i, :i^e]<Hi ^-S-* i^i}- 

*l-7l ^t!: sl^ Hfe it^el<H^ ^]7] ^wl^m 9X^. ^l^l- 

^o], ^s-l- «<}-^^ S^A^^ N ^21-^ ^^^7]fil <a 

Kazuaki Oishi ^sfl ^15,818,303:^. 'FRACTIONAL 

N-FREQUENCY SYNTHESIZER AND SPURIOUS SIGNAL CANCEL CIRCUIT'ofl 7ll^lslol 
SZcf. ZL&|i4, ^Sl- ^7}^o^S. ^^ 

<3i> Jl^Xhigh order) AliiP>-itBf ^^7]<=^] A>-g-£)^ ^^s}- y]'^^ 

:±i^el<Hi« ^^IW. 7l^^ ^ B, Miller and R. J. 

Conley^ 'A Multiple Modulator Fractional Divider'<^l ^cfClEEE 

Transactions on Instrumentation and Measurement, vol. 40, pp. 578-583, June 

1991.). o] 711^^ ^^-^s^^ ^^7M^^^ «Hle1«- ^^H^S 

^ ^iTls:]-^ ^olCf. ^e^M-, BBl-^Tll 

^sl-Al?]^, ^■^(negative)^'?]: ^V^el-, <a=^(positive)<^]Ai d\]^7} 
Al^V^o] <aAl^<^> ^iStb e1)ol<5l-^ 7l#oi A^£]B^, #^ A] 
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^1020010015161 #^ 2001/8/22 
S.^ 7fl^7> ^o].^l7ll £1^7]:^ ^^(substrate noise)3)- 

<33> l^Sl-A-l, ^ ^tgo^ S.^^ ^^^V «fl^^ =^ oj^ HElJl 

*V^. N ^s^^ ^^J7l-g- ^s. sls.^: dli^^ ^3^=^ 

#^ al^ ^'S^^ ^^7lSl-. 

sflAi >a-7l c-floiEli- #^*>fe ^]o] slssq-, 

oflei ^]^7]9\-, ^y] ofle^ ^s.<=>\] tJi\^t}^ ^ 

^1 %^ ^s., ziEiJi >s-7i ^>p^i %^ ^ 
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Hi ^1*1-^ ^^^^ #^ o] #^ ^]^^ 2Y(Y 

^ 'y^^ ^1^ ^^7lsq-. ^7] cfloi 

E^ofl -§-^SflAi. >a-7l 2^711^ ;^l<a Al^l- 7>^Cl] ^>u|-» ^71 ^loi^ Al^ 

S #^^>^ ^^^1 Sis.* i^tbi=1-. 

<37> H>^31^ 'aAl<^lofl SX'^^^^, ^7] ;^lo§ Al^S. z1-Z]-o^ ^]c^ A] ^fS.^ A-^S 

<38>tii.^2i^V ^Ajo^lofl o;[olAi. ^7] 2^7]]^ .sflol cflolEi ale^^^ ojo^ 

^ Al;?>oflA-l 2^711 oIlolE^ alES. ^ c^i^ ^^^o] wflEl-^o.^ 

fesl '1'^ ^k-dr ^^i=f. 
<39> o] ^A]<:^lofl oXo]A^^ ^7] ^^^1 ^71 ^^^7lS-^El ^1 

i:fl-i-*>^ ellolE-1 Hlmofl o^gfl ;;i|l<H£]<H. ^7] ^:^7]S.^B] ^^ 

<40> aj-^^jtl- ^Alo^lo^l oXo]A^, ^7] n]o]B\^ X(X^ dl 

<41> WV^^tb 'g^l'^lofl ^<H>^i. ^7l ±^ ;^]0] S.^ ^S.^, ^7] 
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1020010015161 #^ 'U^}: 2001/8/22 

^*>^ ^1 2 n^Eisf, 4>7l ;^l<a^ ^^ ^^6\] ^7]^o] 7V^E ^^^> 

<42> o] ^A]<^lofl<Hl o;tcHAi, >a-7l ^1 2 ^>^e1^, >^7l ifl:^ ^o] >^7l 

#^^VJ1. ^7] T-V^M ^o] ^7] (x-Y)wl:^5sf 
^7]^- 3.^ 'O's] ^4 2 ;*1H 

<43> w>#3)ti: ^^1<^H1 ^71 31^^, 1 »]<H Ai^oi] 

7fl^ 7]-^C-fl ^^^}JL, 

^7] ±^ ^^n^^ ^1 1 -tl^* #^*>^ 2. 

l-ai>i SBl:i?ll^e1i4, ^7] cil<>lEl<^l sltfl ^7] ^] 1 AlJ:^ 

31 = Ai:^^ ^^7l, ZLelJi ^7] 3ii^«n Ai^ofl ^ 

7lSl<H ^V^:^ ^^*>J1, vfl-?- T-V^E ^4 o^:^]^ 

<44> o] -^Al<moilAi, ^71 ^1 1 7V^El^, xfl^ ?]-S:H :^o] S]:^^^B\ 
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^1020010015161 %^ ^^>: 2001/8/22 

<45> W>^3]t!- ^>»^1<^1<H1A-1. ^7] ^] 1 9}^^^ ^l-^B] (swallow 

count er)<^l 1=1-. 

<46> (^Ajc^l) 

<47> ol^> ^ ^Vi^ofl u^-s. ^Al^^ll- £ 2 ifl^l H 8# ^^^^ 

<48> S. 2^ ^ ^^<H1 ^S-S^ w>^3)«}: ^Al<^l^ JE^ 

olcf. H 2» ^^^V^a, tiliii7l(ilO)^ iE^ 7]§ ^:£(Fref) 

sq- ^SLiFfeed)^ ^Xphase error)* o] ^}6\] i:fl-§- 

^^#(UP, DN)^ ^>^1 ^=(120)^ ^7] ^Jl-i-dJP, 

DN)<H1 -g-^Sfl^i. ^>^1 #^ ^^(Icp)» ^^^^^i^. '^I ^>^1 ^^ 

^^(Icp)^ ^tidSO)-^] ^y]<=>\]^^ ^*a-(Vctrl)-^^ 

€^€^1-. ^1<H ^^71(140)^ ^EK130)^ ^^(Vctrl)<Hl 

;qo]s\o]A^ ^'a-(Vctrl)<Hl HlBll^V^ ^2)-^^ -<0:£(Fout)S- #^t!:i^. 

, ^ «>^^t!: ^^I'^l'Hl ^'U- ^1<H ^^71(140)^ 5l^(150)-2. 

S-^Bl^l ;H1<^ cll<ilEKPS<7:0>) Sj!:<Hl tfl-§-sr>^ ^l^'?}-^ #^ 

(Fout)<Hl ^^(MCLK)* #^ti:i=f. 4:^ 

#7l(110)S = ^cf. 
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<49> £ 3^ £ 2ol] ;^lcH ^^^71(140)^ ^^^-i- ii-^^Jl Si 

cf. S. 3^ ^2:s^>^, ^ -2.^eflolE-l(141)^ ^B. ^B\a30)^^^^^ ^"i}- ^l^l 
^S(Vctrl)<^l wl^l^>^ #^ 'a:£(Fout)Si)-, o] ^^ ^s.iFoyit)^] w] 

(D0-D7)2^ EfolnJ;£olc|.. i£ 4^ ^^isj-'g , ^1 ^^#(01; i = 0, 1. 7)^ 
7]§ %^ ^:£(Fout)<Hl tflsfl z^-z]- (^T*(i+l); i = 0. 1, 7)^^ ^1^^ 

^1^* #^ ^^(Fout)Sl ^7]^: ^ 'a^l-(D0-D7) 

^1^ Al^(z/T)^ ^JKFout)^ ^7](T)«- 8S M-^ ^, (T/8)o1cf. 
<50> ^JlCFout)* ^1^^ ^I'i^^m 8 7fls] ^1<^ ^Jll-(D0-D7)<^l 2] 

<51> ^ ^Viigo^ ^.^V 21^^, £ 3<^1 :£Al^ W>S!f ^o], 

iJflolA^ (phase interpolation) ol-g-*>sl, 8 7^s] 

^l-§-^c^-. 3.^ oils Ir^^fJl, ^ ^7] 14^^, F/32(F 

= 0, 1. 2, 31)^ ±^ ^^7} 7}^m], o]oil cfl^A-]^ ^/il^l 

<52> t^X\ H 3^ ^S*]-^. ^ il-^ellolEKUDS-^-El >^lo! ^J^l- 

(D0-D7)^ tH3](143)l- -i-^ ^^^1 <He)]<^l(141) cfl-§-^>fe ^i^^l (SW0-SW7) 

^^^cf. 8 7llS] ^^^l-i-(SW0-SW7)^ 8 wis ;^lo1 i:-1)o1e^(ps<7:0 

>)fil «lEs.oi] o]^ z^-z^- ;^l)<H^t:1-. <ys1o^ Al^HjAi 8 7fl2l ^1<H cfl 

HlS.l-(PS<7:0>) ^ c>1:i:^ eVM- '?><^1 MflHf^o.^ i^5l 'I'Ca^ 'O') ^-ir 
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OLZ]B.S., 8 7l]S^ y^]<^ -tl:£*(D0-D7) 7>-g:C-fl ±^ ;«ilo1 
cflolBl(PS<7:0>)2^ :^6\] cfl^s^ffe o^^^ ^j-q. nVo] ^^ t^^KUS)* ^sfl 
«^ ^^(MCLK)S.>H 
<53> H 5^ H 2<=^] 2|^(150)^ ^>H1*1 -a-<=i^^ 

5» ^S^V^, 21^(150)^ ^^-i: cllolEKP<P' :0>)fiV ^Tj] 

Site Q<Q':0>)ofl ^^sr>a^, ^oj- >|lol ^^7] (140)S.^Bl ^1^5)^ ±^ 

'a:£(MCLK)« ^^«fl>H ^^^-^ ^S(Ffeed)* S 
^(154)2}-, c-11olEi(FRAC<4:0>)<^l -g-^^fl^i , ^^l^l ^o]b\ 

(PS<7:0>)1- #^^>^ ^]<>\ ^^1(152)^5. 

<54> S.2)(154)^ S-l-sli He1^i?11^5l(dual modulous 

prescaler)(210). ^^71(220), zl^JL t'V^^ (swal low counter)(230) 

<55> ^^^]^ S.^:^n'U^]i210)^ n^Ei(230)S.-f-Ei 

<a^(Cl)«Hl -§-^*><^ KSi- (K+1) 7]-grCil s:>l+o1] #1? aIjS 

(MCLK)» 4^(scale down)^!]^^ ^^(CLKJUDL)* 

^, <y=^ ^1-^^1(230)^ «^ ^^(CLK_MDL)ofl -§-7] 

s)<H 7>^H ^^*>5l. vfl:^ ?>^E ?i:(CNTl)ol ^J;NimQ<Q' :i>):e.4 ^ 

'I'si ;nioi ^^^■JL, ^(cntd^i 

^^ls;t(Q<Q' :l>):2l- 'O'^l -tlJil- ne^P-S, 

<a ^^^^n'U^mO)^ ^^S.-^- 7]-g:EK230)5.^E^S] 'a:£(Cl) 

7> ^-f<^lfe AiJKMCLK)* K+1^ ^^^}JL, ^] 
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<H ^J:(C1)7> 'O'^l ^-f<Hl^ ±^ ^^(MCLK)» KS\ ^^^S. ^ 

<56> ^^7l(220)fe sq-^S^E] ^^#(P<P' :0>)5. 

^JKCLODD-i- ^B.^ ^:£(Ffeed)-i- %^^}^ , <>] ^s. 

(Ffeed)*^! ^«fl ^V^b^ (230)7> sl^^cf. 
<57> oj^jij. 3.^(154)21 # ^'^ S.l-5l>i 

^?fl^Bl(210)fil ^^^(K). c-llolBl(P<P':0>). nelJl ^V-grB] oj^l 

^(Q<Q':0>)o11 ^«fl <^7]Ai^, S.^a54)^ # 

^ NO] 21- ^1^1 tb^-. 

<58> £ 6a ^ 6b^, '^'g 2-^5] i SS1:fi?ll'ae1(210)^ ^^^(K) = 1. 

cllolE-i(P<P':0>) = 10, nelJl T-V^E] <a.;^l?J:(Q<Q':0>) = 4^ ^ 
Jl^ ^S. Sl^^l z]- -^^-iro^ ^Sl-^ Bj-ojnj^ jao^^Jl 9X^. S. 6^S.^ 
S^l (154)31 # ^^^(N)<^1 14<a* 1- ^ ^cf. 
<59> z^X] s. 51- ^3:31-13, ±^ ^^(152)^ 7'>-g:E|l-(310 , 320)s!\- 

^3.xi\i330). Hfl^l slS(340)S. ^^^^i^. 

<60> 5.].o.^^(3;^o)^ c11olE-](FRAC<4:0>)S] t}^ 2 h] M (FRAC<1:0>) 

* ^^(Ffeed)<^l ^7l£l<H 71-^e*>^ 2 wlM 2.-i-s1 

?>^Ei (modulo counter)^ fi-tS. ^V^E]^ 7'>^E](230)sq- 

■^4*1-711 -^^tlrcf. ^. n^H.-1(310)2l f}^^ mcm2)-B: ^S.iFieed)^] 
■S-7]s|<H 0, 1, 2. 3(^, o]^^ -00', '01*, '10', '11') ^^^S. ^^}Ji, f}^ 
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1020010015161 #^ 'U^}: 2001/8/22 

EiOlO)^ mcm2)^ ^a;^!^ AVolo^ ^^]ofl »]oi A]^(C2)t 

ifl-^ ^>^S S;t(CNT2)ol <a^l^(FRAC<l:0>)-a.c1- ^ 
s(C2)^ feel 'VS. ^JL, 7>^E ^(CNT2)ol <a;Nl?jt(FRAC<l:0>)Ji4 ^tIu)- 
-^^ ^^(C2)^ feel -O'-^^ ^cf. 

^l-^B:-l(320)fe 3 wlM o]^ i-^e^^i Se^^ii^ll^el (210) 

^^^■1^ ^SL(CLKJ1DL)<H1 ^7l5l<H 7>^H§>5i, 3 H]E ol:xi ^o] 

El(CNT3<2:0>)» #^t!-4. ^^^1(320)^ cI1o1e1(FRAC<4:0>)s1 
^ 2 tilS(FRAC<l:0>)l- M-°1^1 3 wl:^(FRAC<4:2>)i4 ^>^E](310) 

. 7]-g:Bl (320)fe- #^ n^:^ ^o] o]:^^ 'llVo] s)^ cf^ 

•^Hl^i '000'^^ ^>-§-^S el^^cf. ^^l<=^l<Hl>Hfe, n-S:El(320) 

7]- ie)i?fl^ei(210)^^Ei^ #^<?I ^^(CLK_MDL)«^1 ^7] 

o] ^^t}^^ ^^l^rHS -^«J-*l-i=V. ^. -^l ^4-<Hlfe ^7] (320)7]- 

Se]::ii?1]<^£^(210)^-¥-Ei^ ^^(CLlUtfDL)<^l ■^7ls]<H ^ 

nflsq- cfeTll ^^71(220)^ ^^^(P<P' :0)>)3l- n^E-] (230)3] 
*a;^]S;t(Q<Q':0>)^ 

c]^i:-l(330)fe ^]-*E.i(320)^-^B] #^s]fe 3 «1S n-grS Si:(CNT3<2:0>) 
^ c]S^3flA^ 8 w]M cl^^ ^:£(DEC<7:0>)1- c]^i:-] (330)3] i::]^'^ 

tJi\^ -i-^3] >^]Ai^ 7>^ ;^>*<Hl7il ^ 5ife «>3}- :y-oi, 
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^}^^ ^(CNT3<2:0>)ol 0(^, ^]^^ '000' t]^^ ^ J:(DEC<7:0>)^ 
•OOOOOOOl'^l ^Jl, ^(CNT3<2:0>)ol 1(^. <^1^^ '001' c^^^ ^ 

J:(DEC<7:0>)^ '00000010' ol ^r^, 
<63> efl^l 2^S-(340)^ ^^ ^^(MCLK)<^1 ^7]^o] t^^^g 

(DEC<7:0>)1- ±^ c-llolE^(PS<7:0>)S- ±^ cfl 

<^lBi(PS<7:0>)^ rii^^l olEflol(i44)l- ^^^s:]-^ 8 y'^S] ^^^]-i-(SW0-SW7)(£ 3 
^2:) 7>-8:C)l ^j-uj-* ^^1^17] ^tb ^SS^i ^^ll^^Cl-. £ 5<^^ £^l3^^1fe ^ 
^^M-, efl^l 5|^(340)^ ^3.^ ^S(DEC<7:0>)2i Hle-g-oil z^-z^ cfl-g-sr}^ 8 

(MCLK)<H1 ^7lsl<H i^l^'S ^J:(DEC<7:0>)^ tfl-§-*>^ Hls^ 2fl^1t!-i^. 
<64> cf^oim £ 5 ^ £ 6* %^t}c^ 5.^(152)^ ^^<=]] tfl 

<65> cll<5lBl(FRAC<4:0>)7> o^l# o]^^ ' 10101' ^1 e]-^ . 

£1(310)^ ±^ cllolEl(FRAC<4:0>)Sl «:>^ 2 hI-E (FRAC<1:0>) '01'« «a 

7l]?^:0.s tbtf. ^sl£-S, 7'l-^El(310)fe ^V^S ^(CNT2)ol i(^, o]^^ '01') 
iLt^ m feel 'V^ 'a:i:(C2)l- #^^]-Ji, ^l-^:^ 5J:(CNT2)c>l mcf 
371M- ^-^^ '0'2l >1H ^5:(C2)^ t^el-^i, ^s. 

(Ffeed)^ ^7](T0) ^91'=^] ^o] A]J:(C2)fe -ro] n oi^ofl 

^ 'O'^l ^ci-. 
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<66> n^B\(320)^ ±^ c-ilolEl(FRAC<4:0>)2l i^u]^] 3 

wlS(FRAC<4:2>) '101'^ n^^U3lO) S.^^ 2] ;(\]o] ai^(C2)» ^^^^ 9} 

^^t!-^. ^S.meed)S] ^^^v^ ^71 (TO) ^^'Hlfe ^1^ ^ 

^(C2)7> fee^ 'I'olH.^, ^1-0.^^(320)^ 6 s\ f}^^ -S-2|-* ^^*]-7il ^v^. 

n^EK320)^ o]^ ^>.g-e ^o] 7(^^ 01^^ ' 111' )oloi4iS , ^S. 

^ ^^(Ffeed)s^ ^7l(Tl) -S-^ # 6 :^2).o. ^ ^ 

^ 7>^E ^(CNT3<2:0>)^ c,]^^ 'lOl'o] ^cf. o] ^^vi^ ^^(Ffeed)7> 

^}^] '!')<=>] « -B-^l^i^. = ^:£(Ffeed)S] ^^^^ 

^7l(Tl) ^^<^1^ ;^1<H ^^(C2)7> feel •0'<^1°S., n^Bl(320)fe # 5 5l n 
-^E. ^^-S: ^>^S. Sjt(CNT3<2:0>)^ 'OlO'^l ^t^l-. 

<67> efl^i 2|^(340)fe ^^(MCLK)<^1 ^7l£lc>lAi, c]3Dl(330) 

1- ^Sll ^3.^^ f}^m320)^ ^V^S 5i:(CNT3<2:0>)^ ^l^l 
(PS<7:0>)S. #^t!-cl-. HSlS-S.. ol5ll«^l(144) vfls^ >i-?l^l-&(SW0-SW7)^ 

^:£(MCLK)<H1 ^7l£l<H n^Bl(320)^ T'l-^:^ iJ:(CNT3<2:0>)<^l 

<68> ^^(Ffeed)^ ^7](T0) ^«?1:<H1 , ^^£^320)^ ^V^S 

(CNT3<2:0>)^ '000', '001', '010', 'Oil', '100', n^JL 'lOl'S. ^^>^^S 
^5>5-^, ^^^l-i-(SWO, SWl, SW2, SW3, SW4, SW5)ol ^^j-^o.^ 
^ ^cf. ZL S.-^ 6 4l=S(phase shift)7> ols.o^^ij7, 0]^ 

(M)^ (6xT)/87l- ^tq.. 
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^^iFfeed)^ ^7l(Tl) ^91"^], f}^^i320)^ ^ 

(CNT3<2:0>)^ '110', '111', '000', '001', nslJl '010'-2-S. ^^V^jo.^ 

i^^ll-(SW6, SW7. SWO. SWl, SW2)ol ^^>^-2.^ ^fM--^ i^^l ^4. 

7]-^l^S, #1^ ^^(MCLK)S] ±^ ^^#(M)^ (5xT)/87V ^4. 

3r|s.«^ Aij^(Ffeed)3l ^7l(T2) ^ti^^l . ?>^B](320)Sl 7>^e ^ 

(CNT3<2:0>)^ 'Oil'. '100', '101', '110',3.elJi '111'^^ ^^>^^5. 
S., ^-¥1^]1-(SW3, SW4, SW5, SW6. SW7)ol ^^>^^S. ^ ^cf. 

7>^lH.S., ^^(MCLK)S] ^^^(M)^ (5xT)/87> ^cf. 

^^(Ffeed)^ i-il^^ ^7](T3) ^9}^], f}^B\i32Q)9] 7>^e ^ 
(CNT3<2:0>)^ '000', '001', '010', '011',^elJl '100'.^^ ^:^>^^S. ^t}B. 
S., ^^^]^(Sm, SWl, SW2, SW3, SW4)<il ^:^>^^S. «^>M-5^ :^^^] ^ ^t^. 
^ ^^1-, 3.^ 5 4=1^^7]- ol^o^;;^]j7, o]^ ^ 5*^1^1 :^]<^ A]:?]:^ 

7M°S, ^^ ^J:(MCLK)Sl di^ ^^^(M)^ (5xT)/87l- ^cf. . 

3]:^Bfl Ai^(Ffeed)Sl ^«1;5^11 ^7l(T0)-^Ei ^71(13)^7]-;^] 2.-^ 4^ 

71 7> ^<?1: €Bl(30)o1] ^Sfl 3|^o.^ M-Bl-uj-Tll ^r^. 



<73> 



6xr 

8 



5xr 

8 



5xr 

8 



5xT 
8 



+ 



21 xr 

32 



4 



i^n^ 3] 



40-19 



1020010015161 #^ ^^l-: 2001/8/22 

<74> O] ^X\C^]6\]A^ ^Aj. sJSClOO)^ %■ ^^#(M)^ 

(21xT)/327> ^^4^ «.^^(N)o. i4o]^s., JL^ ^ 

5. slS(100)Sl ^ ^^^^ N+M ^. 14+(21xT)/327l- ^tzf. oj-el-'H . 

<75> / 91 X T 



[^*|-^ 4] 

<76> £ 7a ifl^l £ 7d^ ^1]^]^]'=^] ^*>^ ^ 

Jl^ ^SS] z]- Ai^s-o^ Hl-oj^j^ ^c^^JL 9X^. S. 7a ifl^l £ 

7d'^l^i, 7'>^tl(320)^ 7'>^S. ?jt(CNT3<2:0>)^ ^^^S. ^t^^o^^, ^S. 
(320)5] ^V^^ -§^31- §^1- 

<77> S 7a^ cllolBi(FRAC<4:0>)S] 3 o] e (fraC<4:2>)7> 5(^ 

, <5l^^ ■101')olJi, 2 til:E(FRAC<l:0)>)7l- 0(^, o]^^ '00')^ ^-f* 

i<^^JI ^4. c11o]E-l2l 2 wlS.(FRAC<l:0)>)7> 0<>1°.S., 

^ ^JlCFfeed)^ ^ ^^<='flH ^^Ei (310)^^b1 ;^1o1 a1J:(C1)^ 

7l(T3)^7>xl 7V^eK320)^ ^z]- 5 ^}^^ -g-^^ ^^*>J1. ^ ^712] 
n-SrS 2J:(CNT3<2:0>)^ z]-2t 4, I, 6, H^Jl 3<^1 ^cf. o] ;^ o.^ ^ ^x^o^ 
IL^ ^5.(100)2] «-^^(M)^ cf^ ^^A^ 5sq. 

5xr , 5xr 5xr sxr 

M= 8 8 8 8 ^ 2Qxr 

I^^^ 51 4 32 
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<79> £ 7b^ c-fl<>lEl(FRAC<4:0>)^ 3 wlS(FRAC<4:2>)7> 5(# 

, <^]^^ '101')oli, t}^ 2 wlje(FRAC<l:0)>)7l- 1(^, o]^^ '01')<y ^-f* 
:a.<:>^^Jl $X^. ±^ 2 tilE(FRAC<l:0)>)7> QolJE-S., = 

^s:(Ffeed)Sl ^7i(xo)-^«il:, n^El(310)S-^Bl #^S)^ ^s. 

(Cl)^ fee] -l-o] = ^siCFfeed)^ ^7l(Tl)-fBl ^ 

7l(T3)-S-^, 7'>^B1(310)S.-^B] #^3£)^ ^sLiCl)^ feel 'O'o] €i=f. o. 

^B-S., ^^meed)S^ ^7l(T0)^Ei ^7l(T3)^7|-^l 

^l-^EK320)fe 6. 5, 5, =L^JL 5 ^^^-^ ^^*>J1 

, z^- ^7]fi1 ^(CNT3<2:0>)^ 2^-z^- 5, 2. 7, =l^JL 47} ^c]-. 

^-f . ^ ^^21 31^ ^= S|S.(100)S1 ±^ ^^#(M)^ cf^ 6^ 

,1/^ 8 8 8 8 _ 21xr 

[^^^q 6] 4 32 

<8i> S. 7cfe ^==r ci]«:'lBl(FRAC<4:0>)^ ^S"^ 3 alS(FRAC<4:2>)7]- 5(^ 

, <il^^ •101')olJl, 2 wlE(FRAC<l:0)>)7> 2(^, o]^^ 'lO')-?! 

^cf. 4:^ cflolEial 2 «lm(FRAC<l:0)>)7l- lol^^, slJE. 

^5:(Ffeed)S] ^tti;5ifl ^7l(T0)S!l- ^7l(Tl)^^, ^-g-Bl (310)5.-?-b1 

#^S]fe ;«11<H ^:£(Cl)fe fe5^ -I'ol s)jL, 3i):E.«-fl /a^(Ffeed)^ >^fl«i^fl ^7] 
(T2)S4 vilBi;5i|) ^7]a3)^9l, n^El(310)^-?-Ei #^slfe ^tHo^ a1:£(ci)^ 
'O'o] ^cl-. ziE^S-S., ^^(Ffeed)Sl ^7](T0)^b\ til«i^ ^7] 

m)77}^] n^B\(320)^ 6, 6, 5, zielJl 5S)fil 7]-^^ ^^-f-^ ^^3^>:il. 
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z]- ^7]o] ^(CNT3<2:0>)^ z^-z^- 5, 3, 0, ^e^^ 57> ^cf. o] ;g 

-f , ^ ^^1- ^^(100)5^ ^^#(M)^ cf-S- 73Jf 

<82> 6xr 6xr 5xr sxt 

Af_ 8 8 8 8 _ 22xr 

(^^A^ 7J 4 32 

<83> £ 7d^ di^ cllo]Bl(FRAC<4:0>)^ 3 al:E.(FRAC<4:2>)7> 5(^ 

, ol^^ •101')olJl, 2 «1E(FRAC<1:0)>)7> 3(#, ^l^^ '11')^ ^-M- 

lic^^Jl ^i:!-. t-flolE-l^ s:>^ 2 tilE(FRAC<l:0)>)7]- S^lS-S, ^B. 

n ^S(Ffeed)^ ^^^11 ^7l(T0)-^Ei ^y](j2)^9l, n^^US10)S.^^] 

^]o] ^J:(C1)^ fee) 'I'ol s\jL, ^:£(Ffeed)fi1 ^7l 

(T3)^«?>. ^}^m310)S.^B\ #^slfe ;ifl<H ai^(ci)^ i^e) 'O'o] ^rf. ZLS] 

^^(Ffeed)^ ^^^11 ^7l(T0)^E^ ^7](T3)^}^] 
(320)fe e, 6. 6. =L^JL 5^2] ^ ^7]s] 

ijt(CNT3<2:0>)^ z^-z^- 5, 3, 1, ziElJl 6^] o] :^-o. ^ ^x^o^ ^ 

^ ^S. S]^(100)^ ih^ ^^^(M)^ cf^ 8^- ^cf. 

if_ 8 8 8 ^ 8 _ 23xr 

[^^^ 8] 4 32 

<85> £ 8^ o]^ ±^ t-11o]Elo)l rcj-s S.O] 

cf. -a: ^ 91^ «>^4 ^o], sajE o]^ c^lolEi(FRAC<4:0>)fe 

32 7)] si O^Ei 31/32^/M)ofl z^-zl- cfl^ttt^. 
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<86> ol ^A]aj]o^ jiy^ =.3 sl^oflA^, 7]^ ^^JlCFref)^ ^4t^7V SMHz'^l 

Jl. ^^w](N)fe 129, ZL£lJi «^«i(M)7> 11/32^ o]^.^ ^^ 

^S(Fout)^ 1.03475GHzol <^1^€4. a>^2)^ ^Alo^lofl i^s 

1.0347GHz^Jl, H^-o]xg ^1E-I(timing jitter Tpkpk)fe 5pS, :j.^JL ^ Bf<a 

(lock time)^ lOuS 

<87> ol>a-ofl>H, '&^^<^1 ^ ^7]^ ^ £^<H] 

rc|-el- SAl^>^^li?> o]^ .^li- s-o^ ^ofl l:3i|.s:H ^ ^^^^ 7]^^ 

(phase accumulation)^^ <^l-§-«H F/32(F = 0, 1. 2, 
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11 

<H cil<^lB-l<^l cfl-g-^V^ Ai^n>^ #^ ^:£oii «i«fl ^lo^^ 
*>fe- ^1<H 

# #^Br>^ s^l 

^o]B\^ ±^ slssq-; 

^7] ^^1- oflel Ai^ofl i:fl-§-^]-^ ^>^1 #^ >5§^^*m ^>^1 ^ 

s. Sis.; nslJi 

^7l ^>^1 #^ ^Ei^*flA-i >a-7l ;^1<H ^'a-.^s ^^*> 

^ ^El# ^Lf-^l-^ H^A^^ N ^^^7l-§- JL^ sis. 

2] 

^1 1 «J-<H1 ^<H>H, 
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^ ^^-^^ N ^5)-^ ^>^V ji^j 

3] 

til^ X\:(V^ ^]<^^ 2Y(Y^ :^^)7^^ ^]<^ ^^<§«^m ^^7] 

^7l ^IcH ^o]B\o]] -S-^Sfl^i, ^7] 2^711^ ^^1- 7f^C-11 

S. «m S^A^li N ^^^71-g- Jl^ 5]^. 

Z^-2]-o] ^]o^ Al^Vs.o^ ^o. ^^o^ ^y]g\. ^o^^ ^ o. o.^ 

^^^^^ N ^2)-^ ^^^7l-§- Jl^^ Sis.. 

^7] 2Y7fls1 ;H1<H tfl^lB^ 
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ojo^o] X\:^6\]A^ 2^711^ ±^ :^]o] c^lolE] tijES. ^ 0]:=^ s^Vufni-o] 
tiM^^S. feel 'I's^ 5;!:^ ^fe ^^^^ N ^^^^ ^^i7] 

-§- Ji:^ ^S. 

[^^^ 6] 

^7] 5l^fe. 

-^71 ^^^7]S.^E^ #^£)fe ^IS^ ^^-i--^! ifl-g-^l-fe 2Y7l]£l 

^7] Zl-Z^-^. cfl-g-^Vfe ;^1<H cflolEl tijEoll o^gjj ^]o] 

Sl<H. #^£]fe ^^1- >a-7] ^l<a€ #§1 Al^^ ^^eV 

fe *>fe- N ^^^7l-§- Jl^ ^S.. 

71 

*>fe- S^'^^ N ^5^^ ^>^^7l-g- JL^ 

81 

^7] ^jo] 3]S.fe, 
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2 >IH ^1 2 f}^^]^; 

ZLE) Jl 

^^7] ^1<?1^ #^ >0^ofl ^7l£lcH. cflolE^^ >a-7l 

^^^7l-§- ^>a- ^S.. 
[^^^J- 91 

^71 ^1 2 ^'V-SrBl^. 

^71 ifl^ ^o] ^7] t-ll<^lBi^ (X-Y)tilEit4 ^ 

feel Tsl 2 ;^lol Ai^^ #^s^>Ji, >^7l i^-f 7>^s. ^<^]' ^7] ±^ 

^^■k ^o]B\o] (X-Y)H]MSf ^TlM- fesl -O'Sl ^1 2 # 

^*>fe ^* ^^IJ^S. s:>fe S^^^ N ^^^7]-§- 

l^^^J- 101 

^1 2 *J-ofl ^lo^A-l, 
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^1 1 ^l^H Ai^ofl -g-^«)]Ai Die:) 7fls] 7>^c-i] 

sq-^S-^El alJii3:>Ji, wlJE ^:iil-<=»11 a^e^-^i ^7] ^] l ;^loi ^ 

^* ^1 1 ^V^Bl# i^*>^ ^f- S^>^ N 

^^^71-g- ^>S- JL^ SIS.. 
11] 

10 *J-<H1 9X^^^, 

^7] ^1 1 ^V^Bl^, 

^71 vfl:^ ?v^E ^o] 5q«.s«.Ei ^]^s\^ 3l-o.^ feel 'i-o^ 

54 :y-7li4 a.^ feel 'O'-al ^1 1 ;Hl<H #^^l-fe ^^^.^^ s^Vfe 

N ^^^71-g- 5)5.. 

12] 
^1 11 
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1 n^E^^ ^^^-^ ^V^Ei (swallow count er)"?l ^^^-^S. t} 

^ ^^M^ N ^511-^ ^^^7l-§- Jl^ S\S.. 

13] 

^1 7 «J- J£fe >11 10 , 
^^7] db^ 

^7] Cll^lEio^ YWlEl- C-lt^ ^^^^ 

^7] ^1 3 7>^E ci^'^sflAi ci^tg ciioiE-i» ^ 

^7l >^lo^^ Alsofl -^7l£]cH, >^7l CIS^ tflolE]* ^^-71 

^'^^71-g- Jl^ S\S.. 

14] 

^1 13 SJol^i, 
^71 ;»fl 2 7>*Elfe, 
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^71 vfl-^ 7>^H sitol ^71 ±^ tHlolE^o^ (X-Y)tilS^ni- ^ 

-9.13 feBl '1'^ ^1 2 4'=>] ^^-7] 1^-^ 7>^M ^o] >^l-7] 

tfloiE^fil (X-Y)HlEsq- ;y-7m 3.^ '0'^ ^1 2 >fl<H # 



40-30 



1020010015161 



■^ '^T.}: 2001/8/22 



[:£ 1] 




CO CO 



VJ 




40-31 



1020010015161 
2] 



■^ ^^>: 2001/8/22 
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(£ 41 

. T . _,^T=T/8 

Fout jTjljTriliJTrLn 
00 uiJTmxKrLTLr 
Di iJiJxmi_rLrinj 
02 TJTnjTmTJxrLf 
D3 njijTjTjijmjij 

04 jxnjTfiJiJiJTrL 

05 nJlJlJ^JTrLTUT 

06 jijijTn_rLrLrLri 

07 jTjTjTrLrLrLrm 



jTrmrLTLrLrm 
ijrnjiJTJxrLrLr 

XJTJTJTJIJIJIJTJ 
TJlJlJlJlJlTLTLf 

ixmiJTJiJTrLnj 
jTmrnjixLTLTL 
jxnjTJTJinnji 
jTm^nji-rLnji 
jTJTJTrmrLTLn 
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is. 51 



O 
V 



g 
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6al 
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IS. 6b] 
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is. 7al 

FRAO* 10100' 
■ TO . T1 .,. T2 .,, T3 ., 



Ffeed Ji n ji n TL 

C2 'Low' 

CNT3<2:0> H 4(5) rTTsT-^ 6(5) X 3(5) X " 
[S. 7b] 

FRAC=' 10101' 
i . TO ,, . T1 .|. T2 .|. T3 ., 

Ffeed _n n n n tl 



C2 J 1 r 



CNT3<2:0> K 5(6) t ^jCsTHi 7(5) H Ms) r" 
[S. 7c] 

FRAO' 10110' 
,. TO .,. Tl T2 T3 

Ffeed _n n n tl 

C2 J \ r 

CNT3<2:0> H 5(6) r - aTW-H 0(5) X 5(5^ 
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is. 7d] 

FRAC='10111' 
,, TP ,,, T1 ■,, T2 ,,, T3 ., 



Ffeed _n n n n tl 

C2 J i__r 



CNT3<2:0> H sis) i sCET- H Me) y 6is) T 
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I-E. 8] 
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